Quantitative analysis of LuO layer in LuO thin film by XPS
The composition of a LuO thin film was determined from the areal intensity ratio of Lu 4d5/2 and O 1s peaks by XPS measurements. The surface oxidized Lu2O3 layer of the LuO thin film was removed by Ar + sputtering. For the quantitative composition analysis, a Lu2O3 thin film was used as a reference, assuming its stoichiometric composition.
The Lu:O ratio was evaluated by considering the electron inelastic mean free paths (IMFP) with the TPP-2M predictive equation. S1 The atomic 
The relative intensity ( Figure S1 . Typical XPS spectrum for LuO (001) epitaxial thin film.
